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MEMORANDUM - - % FILE: V-82
T0:  E.A. Schols ,,' o , A -

FROM: ., Bylands ?,f*

RE: Krain Copper Daposit Highland Vallay, B C.

INTRODUCTION

The Krain Copper deposit is located about five miles north of Beth-
fchem Copper, in the Highland Valley area of the Guichon Batholith, It {is
the only large uncommitted doposit presently known in this area. 1In 1965
Csnex optioned the property from North Pacific Mines and drilled sixteen
vertical diamond dxill holes. The option was dropped in 1966, A total of

fifty seven diamond drill holes have been drilled in the area of the main
showing since 1956,

The present study was undertaken to determine 1if guidecs taifutthar

exploration of this deposit could be developed. Previous work had indicated _
thats

1) there was approximately 30 x 10 tons of open-pittable ore grade oxide
and sulphide mineralization;

2). the higher grade core had a partial pyritic halo;

3) the depth of the copper oxide capping increased towards the volcanic
cover to the north and west;

4) interesting copper values were present at depths to 1,500 feaet in a
limited area; and

5) copper in the oxide material was leachable by sulphuric acid.
ORE RESERVES

Based on diamond drilling done up to 1966 E. Lonergan calculated re-

serves for an open pit with the pit bottom at 5,200 feet elevation, 400 feet
below the surface.

1) Cut-off grade 0.30%7 Cu

8.67 x 106 toms milling (sulphide) ore, 0.52% Cu
13.0 x 10% tons oxide ore, 0.22Z Cu
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COF. PUSERVES - continuad

2) Bo cut-off grade
7.48 x 10, tons measured ore, 0.30Z Cu
23.35 x 10° tons indicated ore, 0,20% Cu

Using the game data, C.E. Dunn calculated an inventory of 26.5 x 106
tous at 0.37% Cu, to the 4050 datum. The present review gives an inventory
&

CL

22.2 x 106 tons sulphide copper at 0.34% Cu,
13.4 = 10  tons oxide copper at 0.42% Cu
35.6 x 100 tons total at 0.37% Cu

"drill proven" to the 4,100 foot datum.

Ixteoding the mineralized sgone to 1,000 feet north of the baaelina chosen
for this compilation, and down to the 4, 000 foot datum, gives 121 x 106 tons of

sulphide copper at 0,307 Cu. In each calculation a tonnage factor of 12 cu.ft./
ton wag used.

COIPILATION

For this review a baseline was chosen to strike N45°E and pass through
tole ¢1-65., Scction lines were drawn perpendicular to this line, their location
chosen s0 as to have the most information on the fewest sections. This resultaed

in nine scctions approximately 100 feet apart. All available diamond drill hole
data was plotted on these sections. '

Examination of the sectionsa shows that the "ore" boundary corresponds
closely with the chalcopyrite/pyrite contact. The latter was drawn as objectively
as possiblae, using core logs and assaya as guides. The oxide zone was defined by
the presence of malachite and/or chrysocolla. The boundaries defined on the sections

vere transferred to serial plans 200 feet apart in elevation, and to sections drawn
parallel to the bazeline.

Tonnages were dctermined by assigning a volume of influence to each drill N
hole. At the southeast ends of sections the chalcopyrite/pyrite contact was used
as the edge of the copper sulphide zone. At the northwest ends, the volume of
influence was extended 200 feat bayond the last holae.

OBSERVATIONS

In plan the copper sulphida zone, as defined by the chalcopyrite/pyrite
contact, i3 triangular with the known apex to the southeast. The zone is open to
the northwest, beneath the volcanie cover. The northeastern aund southern boundearies

are near vertical, but the "nose'" appears to have a steep plunge to the west or
northwest, ] .

The volcanic cover to thn northweat, on strike with the axis of the cxposed
part of the deposit, app2ars to have a flat base, whereas to the north the bese
dips to the north. The maximum thickness of 330 fest was found in hole #5-33, the
most northern hole, which barely entered the mineralized zone. Massive unmineralized
andesites comprise the volcanic section.
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vy OISERVATIONS -~ continued

The oxide zone 1s thickest over the centre of the copper sulphide "pipe",
and sppears to increase in thickness and decreasse in grade to the northwest,
The aouthern edge of the gzone has had the copper leached out, leaving predomin=-
ontly iron oxzides. Oxide mineralization is predominantly malachite and chry-
socolla, with subordinate cuprite, native copper, chalcocite and chalcopyrite.

The copper sulphide zone has been tested to a depth of 500 feet from about
400 fect south of the baneline to 800 feet north. Holes deeper than 800 feet
have becn drilled only in the southeast nose of the zone, and most of these have
copper sulphides grading better then 0.202 Cu to the bottom. Assays from the
dcepest hole, #2-65, indicate that 0.22X Cu 18 preseat 1,500 fect below the sur-
faca. Three relatively deep holes, #5-30, 31 and 32, were drilled in the northera
‘ part of the deposit in 1967, but 150 to 300 feat of cora from tha bottom of each
} hole, stored on the property, still hava to be assayed.

GFOPHYSICAL SURVEYS

i An induced polarization survey was conducted in 1969 by McPhar Geophysics
i Limited for Noranda Mines. Percent frequency effect (ZFE) values have been con-
‘ toured on the surface map included with this review, The highest ZFE values
| coincide with the pyrite zone southeast of the deposit, Other highs (greater
than 2,0%Z FE) are north, northwest and west of the deposit, overlying undrilled.

~ yolecenics, Inasmuch as the volcanics are massive, unaltered and umnineralized

sndesites, 1t could be assumed that the granitic rocks underlying these highs have
! . been strongly pyritized. The I.P., highs could also be caused by the nature of the
: weathored material lying between the volcanic and granitic rocks. I1If the former
is the case, limits to the copper sulphide mineralization can ba projeated, and
drill tergets chosen. This 1.P. survey was not carried beyond about 1,200 feet
northwest of the baseline, 80 the western I.P. anomaly cannot be precisely defined.

—— -

A magnetometer aurvei was conducted by Beaverlodge Uranium Mines Ltd, Tha
results, as contoured by Northwestern Explorations Ltd., show a north-south orient-
ation of highs and lows, with the mineralized zone being relatively low. Diemond

drilling of the low areas (1955-1957) indicated that thay occurred at contacts
betveen altaered diorite and porphyry.

On the aercmagnetic map published by the British Columbia Department of
Mines the Krain deposit lies on a magnetic "slope” which dips west to an arca of
low susceptibility beneath Forge Mountain. In general,the Ramloops volcanics are
marked by large areas of low magnetic response when compared td adjoining areas of
plutonic rock, although the andesites contain more magnetite, In particular, there

is a marked magnetic low beneath Forga Peak (6,500 feet elevation) which is on
strike with the axis of the deposit.

SUMMARY OF METALLURGICAL TESTS

1965 ~ Britton Research Laboratories

A composite sample from surface showings adits and drill sample re-
] ('\ jects was used. It assayed 0.26% oxide copper, 0.24% sulphide copper.,
: : All material was ground to -100 mesh, and 50% was =200 mesh.

k4

!
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Three approaches were used!

1) Direct flotation -~ ipeffective, copper oxides would not float.’f 
Gave 40X copper recovery, concentrate contanined
307 copper.

e e et n

2) Acid Leach (H3S04) + filtration ~ acid consumption was high, about

200 1bs. acid/ton material. Copper recovery was
68%.

3) Acid Leach + precipitation + flotation - 75% of copper was recovered,
and the concentrate contained 357 copper. Acid
consumption was 100 lbs/ton; powdered iron pre-
cipitant consumption was 30-40 1bs/ton.

Hegp leaching of oxide materfal crushed to -3" was recormended. This
would require additfon lip504 to start action, plus sulphur or pyritic material
to sustain acid production. No heap leaching tests ware run.

1970 - B.C. Research Council
First tast - Nine samples were used - 3 of copper oxides, 3 of

pyritic, and 3 of copper sulphide. All material was ground to
-400 mesh before testing.

Two approaches were uged:

o

1)'Microbidlogica1 leaching -~ proved ineffective.

2) Acid leaching v
oxide samples - less than 50% recovery at pH = 2,5
-~ up to 95% recovery at pH = 1.5, acid consumption
- 175 1bs/ton.
pyritic samples-produced K504, leas than 53% copper recovery.
copper sulphides

~ acid leaching was ineffective, and no H;SO, was
produced.

Second test - 120 samples of percussion drill hole cuttings, all
from oxide copper zone., All material tested was ground to =400
mesh with exception of four samples that were tested in original
condition and then pulverized. Each sample was made into a slurry
: which was stirred during leaching. At pll = 2 the samples were

1 leached for 6 hours; at pH = 1.5, 16 hours. )

At pH = 2, copper recovery was less than 50% at pH = 1.5, copper
recovery was fairly evenly distributed between 10Z and 80X,

At both pH’s % copper recovery is directly related to the amount
of copper available, and to acid consumption, as would be expected.
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) Tbird teat - Throe samples had their clay particles elutriated

; in flowving water, and the residua lcached with H,504. There
was no improvement in copper recovery or reduction in acid
consumption.

GUIFIAL

Petrogrranhic expnlnation of tho cuttings showed nagligibla gulphides in

. riie oxide zonma., Th2 oxides could nmot bs activated for flotation by sulphidiration.
| Spocdfie gravity toests indicated that the green oxide mineral was predonminantly
chvysocclla. Coaparative tests on selccted saemples ghowed that the oxide copper
Teculis cbtained by stondard enalyois (hot H JO digastion, Bathlchem Copper) were
ngub cae half thoze obtained by a multiple iaaching tochnique used by tha B.C.

-

Reaecsreh Council.,

Four of tha samples in tost two ware gplit, with one half of each being
leached in "3 vecoived"” condition (drill cuttings), e@ud the other half being
sround to ~400 mesh and laoched. In elx of the eight tests the pulverized matarial
required move ocid to achieve approximately the same Z copper recovery as obtained
with the coarsey samples.

CONCLUBIONS

Approxirmately 10 million toms of sulphide meterial, grading 0.50% Cu,
and 13.5 nillion tens of oxide material, grading 0.427 Cu, are mineable 1n the
Krzlin deposit by opea pit methods. The drill proven culphide inventory 1is approx-
inatsly 22 milldion tonms at 0.34% Cu, to a depth locally of 1,500 fast below the
surfaco.

The mineralized sone 16 triangular in plan, with the extension to the
rorth and weat, covered by volcanics of unknown total thickneas, undefined. A
recgonable extreopolugion to the deposit—velcanie contact, and to a depth of 1,500
fect, would givo sbout 120 million tons grading around 0.30Z% Cu,

There 1s g streong correlation between pereent frequency effect and pyrite
conczntraticn in this deposit. Using this correlation, ar approximate northern
cundazry for the mingralization can be drawvn. Tha I.P. survey ¢id not extend fer
easugh west over tha volcanics to uge this correlation to draw a vwestern boundary.
Rosults of the ground magnetomoter survey are inconclusive,

T NI Ak et T . Ml A e b o A W T

The sulphids mztardial 4s amonable to recovery by flotation, but the
oxides are not. I 12 unknown at preasent if the copper 1inm the oxida material can
ba recovered econcmically, Most of the oxida copper appears to be in chrysccolla;
leaching with 0380, has given very poor recoveriecs, and high acid consumptien,
in labozaoteory testo. Howvever, these tests were not realistic from the point of
vizu of heap lezching because the samples were ground far too fine. It i8 also
poosible that the high acid consumption is directly related to the fineness of the
waterial.

Ex

[ Tho tonnage indicated to a depth of 400 feet 18 ingufficient to satisfly
Placer's requircments for an open pit operation. Although a depth of 1,500 fect
{3 irdicated, the present grade 1o too low to support a block caving operation,
Zhe grade of the oxide copper materizl 1g probably cloger to 0.80% Cu than 0.402
Cu, but extraction of this copper has proven diffieult and expensive so far.
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Howoever, this deposit has not bean fully explored. It is not expected
that the grade can be markedly improved, but a tenfold increanse in the tonnage
ereding 0.50% Cu i8 certainly possible. The thickness of the volcanic cover

west cad northwest of the deposit i3 unknown; it may be less than presently
though.

RECOMENDATIONS

It is therefore recommended that, if a satisfsctory agreement cen be
reached with Horth Pacific Mines, the following steps be taken. Action on sub~

sequent phases will be dependent upon obtaining satisfactory results from the
previous ones.

Phnga 1

a) obtain remainder of holes £5-30, 31 and 32 (marked in red on sections)

and have the core split and assayed for sulphide copper, oxide copper
and molybdenite.,

b) deepon holes #19~65 (sec. 360 SW) and £#5-31 (sec. 0) to a minimum depth
v of 1,500 feat -each; deepen hole #S-33 (sec. 500 NE) to a minimum depth
of 1,000 feet (holes marked in green on plens and sections).

c) extend the I.P. coverage to 2,000 feat northwegt of tha baseline.

Pheae 2

- a) drill two holes 1,500 feet deep, 800 feet northwest of the baseline -
. gections 160 §W and 200 NE (marked in blue on plans and aections).

b) drill three holes 1,500 feot deep, 600 feot northwest of the basaline -
sections 270 sw, 300 NE and 600 NE (warked in orange on plans and secctions).

[,

c) initiate research on feaaibility of heap Ieaching copper oxides available
on Krain property. v . .

Phase 3

! ‘ -~ a) drill two or more holes north of hole #S~33 (marked in purple on surface
, plan). ‘

b) start fill-in drilling in main part of deposit.’ -

} COSTS . |
o N | ( . . >
3 Phase 1 ‘ ‘ o ‘ -
a) 72 samples @ $9.00 each 648,00
b) 2,600 feet of B.Q. core @ $15.00/ft. 29,000.00
c) 4 line niles of I.P. @ $400/mile ‘ 1,600.00 l
4 line miles of picket line @ § | 600.00
 $150/mile
Camp and suparvision, one month . 5,000.00 '
~ ‘ | | * $46,848.00

700 BURRARD BUILDING + 1030 WEST GEORGIA STREET VANCOUVER 5, BRITISH COLUMéIA. CANADA 1 ' (604) 682-7082
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Phase 2

a) 3,000 fcet of B.Q. core @ $15.00/ft.
b) 4,500 feet of B.Q. core @ $15.00/ft.
c¢) heap leaching tests start-up

Camp and supervision, two months

Phase 3
a) 2,000 feet of B.Q. core @ $15.00/f¢.
. Camp and supervision, one month

Total without f1ll-in drilling

ﬁrain Copper Oxide Reserves

Section Tong Grade
x108 % Cu
450 sW 1.04 .06 -
360 SW _1.35 .03
2.39 .043
270 sW 1.31 . .25
160 sW 2.19 <37
0 3.90 «59
100 NE ' 1.41 .60 -
200 NE 1.14 .69
300 NE .73 «25
600 NE .38 .59
11.06 495

45,000,00
67,500.00
10,000, 00

10,000.00

$132,500.00

30,000.00
5,000.00
$35,000.00

62145368.00

1ron oxides + pyrite

chrysocolla + malachite

Krain Sulphide Inventory, Drill Proven

Secticn Tonsg Grade
x10° % Cu

450 8w ‘ 1.23 «310
360 &W .63 012
270 sw 2.70 .391
160 sW 5.88 . 297
0 3.97 453
100 NE 4,20 378
200 NB .67 .180
300 ® 1.24 «190
600 NE .71 . 240
. 22.23 +335

700 BURRARD BUILDING + 1030 WEST GEORGIA STREET VANCOUVER 5, BRITISH COLUMBIA, CANADA « (604) 682.-7082
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.o Extrapolation of Krain Sulphide Zone
B to 1,000 feet northwest of baseline
and 4,000 foot datum

j Saction Tons Grade
i
E x10% % Cu
i 450 S 12.15 . .310
260 SW 9,75 .012
270 sW 14.45 .391
160 SW 21,90 .297
- 0 19.35 ‘ 453
! 100 NE 12.10 .378
4 200 KE ~7.50 .180
300 NE 12.13 .190
_ 600 NE 11.43 L 240
! 120.76 . 296

Vaancouver, B.C,.
March 23, 1971 J.J. Hylands

JJB/mg
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